A hom-Lie algebroid is a vector bundle together with a Lie algebroid like structure which is twisted by a homomorphism. In this paper we use the idea of representations up to homotopy of Lie algebroids to construct a same structure for hom-Lie algebroids and we will explain how representations up to homotopy of length 1 are related to extensions of hom-Lie algebroids.
Introduction
Hom-Lie algebras was introduced by Hartwig, Larsson, and Silvestrov in [4] as part of a study of deformations of the Witt and Virasoro algebras. In a hom-Lie algebra, the Jacobi identity is twisted by a linear map, called the homJacobi identity. In recent years, hom-structures including hom-Lie algebras, n-5 hom-Lie algebras, hom-algebras, hom-coalgebras, hom-modules and hom-Hopf modules were widely studied, [5, 9, 11] . The concept of hom-Lie algebroid was introduced by Camille Laurent-Gengoux and Joana Teles in [3] . We study the theory of representation of hom-Lie algebroids as a generalization of Lie algebroids representation.
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A significant problem with the usual notion of Lie algebroid representation is the lack of a well-defined adjoint representation. The effort to resolve this problem has led to a number of proposed generalizations of the notion of Lie algebroid representation, with the most popular being that of representation up to homotopy [1, 2, 7, 10, 12] .
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At first let us recall some notion of Lie algebroids and their representations. 
for all X, Y ∈ Γ(A) and all f ∈ C ∞ (M ).
Bundle map ρ is called anchor and induces a Lie homomorphism from Γ(A) to X (M ).
There is an associated De-Rham-cohomology complex Ω(A) = Γ( A * ) for
given Lie algebroid A → M with degree 1 operator
The operator d A is a differential and satisfies the derivation rule, i.e.
such that
and
The R-bilinear map ∇ in Definition 1.2 is called a flat A-connection on E. 
The structure of this paper is as follows:
• In section two, we study some properties, new examples of hom-algebroids and a relation between morphisms of two hom-Lie algebroids and a homLie sub-algebroids of their direct sum.
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• The third section is devoted to the concept of representation of hom-Lie algebroids.
• In last section we introduce the hom-Lie algebroid representations up to homotopy and surveyed some examples. The main result of this paper is Theorem 4.6, which is based on Proposition 4.2. 
Hom-Lie Algebroid
At first let us to recall the definition of hom-Lie algebroids.
is a vector bundle morphism, called anchor, and
3. the following hom-Leibniz identity holds:
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The hom-Lie algebroid A is transitive, if ρ is fiberwise surjective and θ is a submersion. The hom-Lie algebroid A is regular, if ρ and Θ are of locally constant rank, and totally intransitive, if ρ = 0.
A morphism ϕ between two hom-Lie algebroid A and A ′ on same base M is a vector bundle morphism ϕ : 
Proof. It is enough to show that [X, Y ]
A vanishes on U , where X, Y ∈ Γ(A) and
Example 2.3. Let M be a manifold and (g, [., .], α) be a hom-Lie algebra on
and vector bundle map 
Proposition 2.5. Let A and A ′ be hom-Lie algebroids on M and let A be
be the diagonal composition and define a bracket on
for all X, Y ∈ Γ(B). 
then we have
. Therefore ϕ is a morphism of hom-Lie algebroids.
Representation up to homotopy of hom-Lie algebroids
Let A be a hom-Lie algebroid over M . An A-connection on a vector bundle E over M with respect to an isomorphism α ∈ D(E) is an R-bilinear map
for all f ∈ C ∞ (M ), s ∈ Γ(E) and X ∈ Γ(A).
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The A-curvature of ∇ α is the tensor given by
for X, Y ∈ Γ(A) and s ∈ Γ(E). The A-connection ∇ α with respect to α is called Proof. Let there exists a ∇ Θ with R ∇ Θ = 0. We need to prove that the hom-Lie algebra structure on the fibers is locally trivial. The vanishing of the curvature means that ∇ Θ acts as Θ-derivations of the hom-Lie algebra fibers
Since Θ is over id M , Θ-derivations are infinitesimal automorphism, we deduce that parallel transports induced by ∇ Θ are hom-Lie algebra isomorphism, providing the necessary hom-Lie algebra bundle trivialization. For the converse, assume that A is a hom-Lie algebra bundle, so A is locally trivial then locally 
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In the case where A = g is a hom-Lie algebra, Definition 3.2 recovers the standard notion of representation of hom-Lie algebras. Given an A-connection ∇ α with respect to α ∈ D(E) on E, the space of Θ-compatible E-valued differential forms,
has an induced operator d ∇ α given by following formula:
Lemma 3.3. In general, d ∇ α satisfies the α-derivation rule:
2)
for any ω ∈ Ω p α (A; E) and η ∈ Ω q α (A; E).
The proof for (3.3) is similar. 
By X i1,··· ,in we mean that we omit the items X i1 , · · · , X in , where n ∈ N. where X = X mod ρ(A).
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Now, using the contents expressed, we introduce the main concept of this paper. 
for any ω ∈ Ω p (A) and η ∈ Ω α (A; ε).
By an α-representation up to homotopy we mean a representation up to homotopy with respect to α.
120
Proposition 4.2. There is a 1 − 1 correspondence between α-representations up to homotopy (ε, D α ) of A and graded vector bundles ε over M endowed with:
2. An A-connection ∇ α on (ε, ∂ α ) with respect to α.
3. An End(ε)-valued 2-form ω 2 of total degree 1, i.e.
Moreover, the correspondence is characterized by
Proof. Owing to (4.2) and the fact that Ω α (A; ε) is generated as an Ω(A)-module by Γ(ε), the operator D α will be uniquely determined by what it does on Γ(ε) it will send each Γ(ε k ) into the sum
Then it will also send each Ω Proof. Let ϕ : Ω α (A; ε) → Ω α (A; ε) equal to (−1) k on ε k and η ∈ Ω α (A; ε), it is easy to show that
Moreover, ϕ • α = α • ϕ, since α is a degree preserving operator on ε. 
